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Abstract 


A residual recording material amount detector (20) for a printer is provided with a continuous dot number detecting 
device (30) for counting a number of continuous signals for modulating a printing action, a toner consumption data 
storage device (31) for storing a toner consumption per number of continuous dots, and an integrated toner 
consumption storage device (35) implemented by a nonvolatile memory for storing an integrated value of toner 
consumptions at the time of forming a series of dots calculated by the continuous dot number detecting device (30) and 
the toner consumption data storage device (31 ). According to the residual recording material amount detector (20) for 
the printer of the present invention, the toner consumption can be detected correctly irrespective of the kind of data to 


be printed. 
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Description 

The invention relates to a residual recording material amount detector suitable for use in a page printer 

With an apparatus for forming patterns on a recording sheet by causing toner to adhere to a latent electrostatic 

5 image formed on a photoreceptor drum, a tank containing the toner is accommodated inside a frame, and therefore 
the amount of residual toner cannot be visibly checked from the outside. To overcome this problem, a built-in sensor 
serving as a toner detecting device is usually arranged in the toner tank. In such a residual toner amount detecting 
system, uniform distribution of the toner inside the tank is often disturbed, which imposes the problem that the toner 
cannot be replaced in the manner of a cartridge : in addition to the problem that the detection accuracy is low 

10 To overcome this problem, residual recording material amount detectors for a page printer are proposed in Unex- 

amined Japanese Patent Publications Nos. 224363/1983 and 208777/1985. These detectors are characterized as 
counting individual dot-forming image signals and multiplying such signals by a predetermined value. According to 
these detectors, since the total number of recorded dots is counted, the detection accuracy is successfully improved 
and the toner related members can be provided with a cartridge. 

75 However, according to these detectors, the fact that the toner consumption per dot is calculated in advance, and 

that the toner consumption is multiplied by an integrated number of printed dots leads to the problem that the amount 
of the residual toner is detected in error depending on the kind of data to be printed. 

From US-A-4 974 024 an apparatus for controlling dispensing of marking particles into a developer unit is known. 
In said apparatus the quantity of marking particles required to produce the copy of an original document is predicted 

20 and the dispensing of said marking particles is controlled in response thereto. A further apparatus for controlling toner 
consumption and performing proper supplementation by measuring the light emission time of a laser beam is described 
in US-A-4 626 096. 

It is the object of the present invention to provide a residual recording material amount detector which avoids the 
above mentioned drawbacks. This object is solved by a detector according to independent claims 1 or 12, and by a 
2S method according to independent claims 1 4 or 1 5. Further advantageous features, aspects and details of the invention 
are evident from the dependent claims, the description and the drawings. 

The printer, in which the residual recording material amount detector of the present invention may be used, prints 
patterns on a recording sheet by forming a latent electrostatic image on a photoreceptor drum using a light beam 
modulated by print data and causing toner, which is the recording material, to electrostatically adhere to the latent 
30 electrostatic image. 

According to one aspect of the invention, there is provided a novel residual recording material amount detector 
allowing the toner consumption to be detected correctly irrespective of the kind of print data. 

According to another aspect, the present invention further provides a residual recording material amount detector 
for a printer preferably a laser printer, which includes a continuous dot number detecting device for counting a number 

35 of continuous signals for modulating a printing action, preferably a video signal for modulating a laser light source, a 
toner consumption data storage device for storing a toner consumption per number of continuous dots, and an inte- 
grated toner consumption storage device implemented by a nonvolatile memory for storing an integrated value of toner 
consumptions at the time of forming a series of dots calculated by the continuous dot number detecting device and 
the toner consumption data storage device. Therefore, the toner consumption can be detected correctly irrespective 

40 of the kind of data to be imprinted. 

In case a laser printer is used when printing is started, the continuity of pulse signals that modulate a laser light 
source is judged and the number of continuous dots is counted. Based on the count, data relating to the relationship 
between the number of continuous dots stored in advance and the toner consumption is read, and the amounts of 
toner consumed by forming a series of dots are sequentially integrated. 

45 According to a further aspect of the invention a method for detecting a residual amount of a recording material for 

a printer comprises the following steps: 

(a) detecting the number of continuous dots by counting the number of printing signals while dots to be printed are 
generated continuously; 

50 

(b) reading out an amount of a toner consumption per dot consumed by the generation of a series of dots: 

(c) calculating a product of said toner consumption per dot and said number of continuous dots; 

55 (d) integrating said toner consumption by repeating said steps (a),(b) and (c) every time dots are printed; 

(e) instructing replacement of a toner cartridge when said integrated toner consumption has reached a preset 
reference value: and 
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(f) resetting a value of said integrated toner consumption when said toner cartridge is replaced. 

According to a preferred embodiment of the inventive method, the printer is a laser printer and the printing signals 
are laser turn on signals. 
5 In the accompanying drawings; 

Fig. 1 is a block diagram showing a residual toner amount detector which is an embodiment of the present invention; 
Fig. 2 is a diagram showing an example of a laser printer to which the present invention is applied: 
Fig. 3 is an exemplary relationship between the number of continuous dots and the toner consumption per dot at 
10 the time such number of continuous dots are printed: 

Fig. 4 is a flowchart showing an operation of the residual toner amount detector of Fig. I: 

Fig. 5 is a diagram illustrating an exemplary print sample referred to for measuring and calculating a toner con- 
sumption; 

Fig. 6 is a diagram illustrating the frequency of continuous dots for forming a character pattern; 
15 Fig. 7 is a perspective view showing an exemplary developing unit of a page printer: 

Fig. 8 is a diagram showing a relationship between the print duty and the printable number of sheets; 

Fig. 9 is a block diagram showing a residual toner amount detector which is another embodiment of the present 

invention; 

Fig. 10 is a block diagram showing a residual toner amount detector which is still another embodiment of the 
20 present invention: and 

Fig. 11 is a block diagram showing a residual toner amount detector which is still another embodiment of the 
present invention. 

Details of the present invention will hereunder be described with reference to embodiments shown in the drawings. 
25 Fig. 2 shows an example of a page printer to which the present invention is applied. In Fig. 2, reference numeral 

1 designates a photoreceptor drum. Around the photoreceptor drum 1 are a developing roller 2, a transfer unit 3, an 
eraser 4, a charging unit 5, a waste toner tank 6, and a toner tank 7. Members relating to the toner i.e., the photoreceptor 
drum 1 , the developing roller 2 ; the waste toner tank 6, and the toner tank 7 are formed into a cartridge 9 while put in 
the same container 8. 

30 Between the developing roller 2 and the charging unit 5 is a window 1 0 transmitting a laser beam. A beam scanned 

by a rotating polygon mirror 1 1 is injected through an F8 lens 1 2 to form a latent electrostatic image on the photoreceptor 
drum 1. Reference numeral 13 designates a light-emitting device such as a semiconductor laser element. The light- 
emitting device is turned on and off by a pulse signal from a laser drive circuit 14 that receives an input of print data 
from a print data output device (described later). 

35 Between the transfer unit 3 and the photoreceptor drum 1 runs a sheet path. A recording sheet is introduced into 

the sheet path from a sheet feed cassette 1 5 by sheet feed rollers 1 6 and 1 7, is subjected to a transfer process so that 
a toner image on the photoreceptor drum 1 is transferred thereon, and is then delivered to a fixing unit 18. 

Reference numeral 20 designates a residual toner amount detector that is a feature of the present invention. The 
residual toner amount detector receives print data from the laser drive circuit 14 and a bias signal from a developing 

40 bias setting circuit 21 . 

Reference numeral 22 designates a toner replenish detector. Since the toner tank 7 is a part of the photoreceptor 
drum cartridge 9 in which the toner tank 7 is integrated with the photoreceptor drum 1 in this embodiment, the toner 
replenish detector 22 is designed to output a signal upon replacement of the photoreceptor drum 1 . In the case where 
toner is replenished in the form of a toner cartridge 9 that contains toner in a tank container, it may be so designed 

45 that the toner replenish detector 22 outputs a signal upon replacement of the toner cartridge 9. A replenish end in- 
struction switch may be arranged on a panel, so that a user can reset the toner replenish detector 22 after the toner 
replenish operation has been completed. Various other device may be arranged in this way. 

Fig. 1 shows an example of the above-described residual toner amount detector 20. This detector includes: a 
continuous dot number detecting device 30 for detecting the number of continuous dots to be printed upon reception 

50 of a signal from the laser drive circuit 14: a toner consumption data storage device 31 for storing the relationship data 
between the number of continuous dots and the toner consumption per dot at the time of printing such number of 
continuous dots, and for reading out the toner consumption per dot in accordance with the number of continuous dots; 
a multiplying device 33 for obtaining a product of the toner consumption per dot and the number of continuous dots, 
or such product taking into account a coefficient applied from a coefficient setting device 32 if necessary: an adding 

55 device 34 for obtaining a sum of data stored in an integrated toner consumption storage device 35 and data from the 
multiplying device 33 and storing the sum in the integrated toner consumption storage device; and the integrated toner 
consumption storage device 35 implemented by a nonvolatile memory that is reset by a signal from a reset device 36. 
As shown in Fig. 3, the toner consumption data storage device 31 is divided into two areas: an area I in which the 
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toner consumption per dot increases with increasing number of continuous dots (the number of continuous dots be- 
longing to the area I being 1 to 12) and an area II in which the toner consumption per dot stays almost constant 
irrespective of the number of continuous dots (the number of continuous dots belonging to the area II being 12 or 
more). The area I stores a toner consumption per number of dots and the area II stores a representative value : e.g., 
s an average toner consumption per dot for the continuous dots 1 2 to 40. 

An operation of the thus constructed residual toner amount detector 20 will be described with reference to a flow- 
chart shown in Fig. 4. 

Upon input of print data from a host (Step A), bit map data corresponding thereto is developed in a graphic memory. 
Upon end of a predetermined development, the bit map data is converted into a serial signal and output to the laser 
10 drive circuit 14. As a result, the laser light source 13 emits light when a video signal goes high and is turned off when 
the video signal goes low. 

At the same time, this video signal is applied to the residual toner amount detector 20. Since this is an initial data 
input, the continuous dot number detecting device 30 is first reset (Step B) ; and then counts the number of laser turn 
on signals while dots are continuously generated (Steps C ; D). When the laser turn on signal disappears after a series 
of dot generating operations that have been ended in such a manner the continuous dot number detecting device 30 
stops counting. The amount of a toner consumption per dot consumed by the generation of a series of dots is read out 
from the toner consumption storage device 31 . A calculated product of the toner consumption per dot and the number 
of dots counted by the continuous dot number detecting device 30 is applied to the adding device 34. 

The adding device 34 adds the amount of the toner consumed by generating a series of dots to the past consump- 
20 tion data stored in the integrated toner consumption storage device 35, and updates the integrated toner consumption 
storage device 35 by storing the sum therein again (Step E). This process is repeated every time dots are printed, so 
that the toner consumption is integrated (Step G). 

On the other hand, when the value in the integrated toner consumption storage device 35 has reached a preset 
reference value (Step F), a toner cartridge replacement instruction is given to an informing device 40. When the cartridge 
25 9 is replaced in accordance with the instruction, a signal is applied from the toner replenish detector 22 to reset the 
integrated toner consumption storage device 35, so that the integrated toner consumption data is zeroed. 

Accuracy in calculating the toner consumption with the thus constructed residual toner amount detector 20 is 
evaluated. The results are as shown in Tables 1 and 2. 

In the evaluation, five print samples, an exemplary one of which is shown in Fig. 5, are used. Each print sample 
30 is formed by printing 1000 lines, each line having a length N (N being 1 . 3, 6, 20, and 1000 dots). The measured value 
is obtained by dividing an increment in weight by the total number of dots in each sample. Other values are calculated 
values. 



Table 1 



35 



40 



Number of dots N 


1 


3 


6 


20 


1000 


Measured values 


3.18 


10.7 


25.3 


54.0 


55.0 


Present invention 


3.18 


11.3 


22.6 


55.4 


55.4 


Conventional method 


4.95 


14.9 


29.7 


49.5 


49.5 


(Unit: 10' 5 g) 



As is apparent from Table 1 . the calculated values obtained by the method of the present invention are substantially 
the same as the measured values, whereas the calculated values obtained by the conventional method, in which the 
45 average toner consumption per dot is multiplied by the total number of dots, contain relatively large error. In fact, as 
shown in Table 2, the residual toner amount detector 20 of the present invention exhibits about 10% error at the max- 
imum and a few percent or less error on the average, whereas the conventional method exhibits 55% error at the 
maximum and 10% or more error on the average. 



Table 2 



55 



Number of dots N 


1 


3 


6 


20 


1000 


Present invention 


0 


+5.0 


-10.7 


+2.6 


+0.7 


Conventional method 


+55 


+39.0 


+ 17.3 


-8.3 


-10.0 


(Unit: %) 



Particularly, with respect to patterns such as text data made up of combinations of short segments, those including 
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segments consisting of 8 dots or less account for 80% of the total as shown in Fig. 6. Therefore, the accuracy in the 
area for the small number of dots greatly affects the accuracy in calculating the total toner consumption. It is for this 
reason that the present invention is far better in calculation accuracy than the conventional method. 

By the way. the toner consumption is directly affected by the density of an image to be formed, and the density is 

5 affected by the secular change of the photoreceptor drum and the developing bias. To avoid these influences, the 
coefficient setting device 32 is additionally provided to the multiplying device 33. By applying data from the developing 
bias setting circuit 21 to the coefficient setting device 32 : an increment or decrement in toner consumption attributable 
to density is automatically set. Further by periodically applying the rate of secular change of the photoreceptor drum 
1 , or by applying data to be consumed due to stained texture, the toner consumption can be calculated more correctly. 

10 While it is the integrated toner consumptions that are calculated in this embodiment, it is apparent that the same 

advantage can be obtained by sequentially subtracting the amount of toner consumed by printing from the total amount 
of toner supplied to the toner cartridge. 

While the consumption per dot is detected in this embodiment, it is apparent that the same advantage can be 
obtained by integrating the toner consumption for the total number of continuous dots. That is, in the area I in which 

'5 the toner consumption per dot depends largely on the number of continuous dots, the total toner consumption for the 
number of continuous dots is used as data, whereas in the area II in which the toner consumption per dot does not 
depend on the number of continuous dots, a representative value of the toner consumption per dot is stored. The 
readout data are added up without further processing for area I, whereas the readout data are added up after being 
multiplied by the number of dots for area II. 

20 While a monochromatic laser printer has been taken as an example in the above embodiment it is apparent that 

the same advantage can be obtained by applying the present invention to a graphic printer that forms digital image 
using color toners. In this case, the residual toner amount detector 20 may be arranged per color signal. 

The toner consumption per number of dots is stored as data for the area I in which the consumption depends 
largely on the number of continuous dots in the above embodiment. If more areas, e.g., 3 or more areas are provided 

25 to allow a representative value per area to be stored as data, then the residual toner amount detector 20 can be 
implemented by a small memory. 

While the relationship between the number of continuous dots and the toner consumption is calculated based on 
data stored in dictionary form in this embodiment, it is apparent that the same advantage can be obtained by expressing 
the relationship in function form. 

30 By the way, the tank 7 assembled in the cartridge 9 (Fig. 1) is mounted on a rotating shaft 50 as shown in Fig. 7. 

Toner is electrically charged while stirred at all times during printing by a stirring blade 51 whose end is in slidable 
contact with the inner circumferential surface of the tank 7, and supplied to the developing roller 2 irrespective of the 
residual. To avoid unnecessary friction between the stirring blade 51 and the inner circumferential surface of the tank, 
ribs 52 are arranged on the inner circumferential surface at a predetermined interval in the axial direction, the ribs 

35 extending in the radial direction. 

According to such a construction, the destruction of the toner by the friction between the inner circumferential 
surface of the tank and the stirring blade 51 can be prevented as much as possible. On the other hand, the toner having 
entered into spaces 53 provided by the ribs 52 is solidified while gradually pressed in association with the rotation of 
the stirring blade 51 , thereby imposing the problem that the amount of toner to be supplied for developing while main- 

40 taining the form of powder is substantially reduced. As shown in Fig. 8, ideally the printable number of sheets is 
inversely proportional to the print duty (as shown by a line A). However, if the duty is low, the printable number of sheets 
becomes smaller than that shown by the line A (as shown by a line B). This means that printing is impossible with the 
toner having run out although the amount of residual toner is nominally sufficient for printing. 

Fig. 9 shows an embodiment that can take care of the problem to be caused by printing large amounts of low print 

45 duty data. In Fig. 9 : reference numeral 60 designates an invalid toner amount calculating device, which calculates the 
amount of toner compressed and solidified in the spaces between the ribs 52 in response to the number of printed 
sheets from a counter 61 for counting the number of printed sheets. That is, the amount of toner that has been solidified 
by the stirring blade 51 and can therefore no longer be used for developing is in a predetermined ratio to one pass of 
the stirring blade 51, e.g., several tens mg/pass. Therefore, by multiplying this ratio by a product of the integrated 

50 number of printed sheets in the counter 61 and the size of a recording sheet, i.e., the effective operation time of the 
developing unit, such amount of toner can be calculated. 

Reference numerals 62, 63 respectively designate a first comparison device and a second comparison device, 
each of which compares data from the integrated toner consumption storage device 35 and the invalid toner amount 
calculating device 60 with a preset alarm reference, and outputs a signal when the data coincides with the alarm 

55 reference. These signals are applied to an OR circuit 64 to operate an alarm device 65. 

In this embodiment, the residual toner amount detector 20 calculates the toner consumption every time print data 
is output from the host, and the invalid toner amount calculating device 60 calculates, upon reception of the integrated 
number of printed sheets from the counter 61 , the amount or toner that cannot be used due to having been compressed 
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and solidified inside the tank. These data are fed to the first comparison device 62 and the second comparison device 
63. and compared with the alarm reference. 

Under the condition that the toner still remains in such an amount as to allow printing of several hundreds of sheets 
although the residual toner is decreased to an extremely small amount as the integrated number of printed sheets is 
5 increased in this way, a relatively large amount of toner is compressed and solidified on the inner peripheral surface 
of the tank. Aa a result, the data from the invalid toner amount calculating device 60 reaches the alarm reference, 
thereby causing the alarm device 65 to intervene to give an alarm urging the user to replenish toner. 

This system can give a toner shortage alarm without fail irrespective of differences between the integrated toner 
consumption or the residual toner data on a display 66 and the valid residual toner amount, such differences tending 
10 to be found often in printing low print duty data in large amounts. 

In the above-described embodiment, the amount of unusable solidified toner is calculated by multiplying the ratio 
by the integrated number of printed sheets. If the ratio is practically constant irrespective of the integrated number of 
printed sheets, then it is apparent that the same advantage can be obtained by giving an alarm when the number of 
printed sheets coincides with the alarm reference by directly inputting the number of printed sheets to the second 
15 comparison device as shown in Fig. 10. 

Fig. 11 shows a third embodiment of the present invention. This embodiment is characterized as applying data in 
the invalid toner amount calculating device 60 and data in the integrated toner consumption storage device 35 to an 
adding device 70 and outputting data in the adding device 70 to a display alarm device 71. According to this embodi- 
ment the toner consumption data on display corresponds to the toner shortage alarm. 

20 

Claims 

1. A residual recording material amount detector (20) for a printer comprising: 

a continuous dot number detecting means (30) for counting a number of continuous dots to be printed: 



25 



30 



a toner consumption data storage means (31 ) for storing a toner consumption per number of said continuous 
dots; and 

an integrated toner consumption storage means (35) for storing an integrated value of toner consumptions at 
the time of forming a series of dots calculated by said continuous dot number detecting means (30) and said 
toner consumption data storage means (31 ). 

35 2. The residual recording material amount detector (20) of Claim 1 , wherein said toner consumption data storage 
means (31 ) divides said number of continuous dots into at least two levels, and then said toner consumption data 
storage means (31) stores toner consumptions in accordance with said respective levels. 

3. The residual recording material -amount detector (20) of Claim 1 or 2, further comprising a multiplying means (33) 
40 for obtaining a product of said toner consumption per dot and said number of said continuous dots. 

4. The residual recording material amount detector (20) of Claim 3 : further comprising an adding means (34) for 
obtaining a sum of data stored in said integrated toner consumption storage means (35) and data obtained from 
said multiplying means (33) : wherein said sum obtained by said adding means (34) is stored in said integrated 

45 toner consumption storage means (35) again. 

5. The residual recording material amount detector of Claim 3 or 4, further comprising a coefficient setting means 
(32) for setting a variable rate of the toner consumption affected by a density of an image to be formed, wherein 
said multiplying means (33) obtains a product of said toner consumption per dot and said number of said continuous 

50 dots using a coefficient applied from said coefficient setting means (32). 

6. The residual recording material amount detector (20) of claim 1 , further comprising: 

a printed sheet detecting means (61 ) for counting a number of printed sheets, and for outputting a signal when 
55 a value calculated from said number of printed sheets reaches a preset value; and 

an alarm signal generating means (65,71) for generating an alarm signal on in accordance with said signal 
output from said printed sheet detecting means and said integrated value stored in said integrated toner con- 
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sumption storage means (35). 

7. The residual recording material amount detector (20) according to Claim 6, wherein the printer is a laser printer 
and the continuous dot number detecting means counts a number ot continuous video signals for modulating a 

5 laser light source. 

8. The residual recording material amount detector (20) of Claim 6 or 7, wherein said printed sheet detecting means 
comprises a counter (61) for counting said number of printed sheets. 

10 9. The residual recording material amount detector (20) of one of Claims 6 to 8 : wherein said printed sheet detecting 
means comprises an invalid toner amount calculating device (60) for multiplying a predetermined ratio by a product 
of said number of printed sheets and an effective operation time of a developing unit of said laser printer. 

10. The residual recording material amount detector (20) of one of Claims 6 to 9, wherein said alarm signal generating 
75 means comprises a first comparison device (62) for comparing said signal from said printed sheet detecting means 

with a preset alarm reference and a second comparison device (63) for comparing said integrated value from said 
integrated toner consumption storage means (35) with a preset alarm reference, and said alarm signal generating 
means generates said alarm signal by logically summing signals from said first and second comparison device 
(62 : 63). 

20 

11. The residual recording material amount detector of one of Claims 6 to 10 : wherein said alarm signal generating 
means generates said alarm signal by adding said signal output from said printed sheet detecting means to said 
integrated value stored in said integrated toner consumption storage means (35). 

25 12. A residual recording material amount detector (20) for a printer comprising: 

a continuous dot number detecting means (30) for counting a number of continuous dots to be printed; 

a toner consumption data storage means (31 ) for storing a toner consumption per number of said continuous 
30 dots; and 

a toner consumption storage means (35) for sequentially subtracting a value of toner consumptions at the 
time of forming a series of dots calculated by said continuous dot number detecting means (30) and said toner 
consumption data storage means (31 ) from the preset total amount of toner supplied to a toner cartridge. 

35 

13. The residual recording material amount detector (20) tor a printer according to one of Claims 1 to 6 or 8 to 12, 
wherein the printer is a laser printer 



40 



14. A method for detecting a residual amount of a recording material for a printer comprising the steps of: 

(a) detecting the number of continuous dots by counting the number of printing signals while dots to be printed 
are generated continuously: 

(b) reading out an amount of a toner consumption per dot consumed by the generation of a series of dots: 

45 

(c) calculating a product of said toner consumption per dot and said number of continuous dots; 

(d) integrating said toner consumption by repeating said steps (a), (b) and (c) every time dots are printed; 

50 (e) instructing replacement of a toner cartridge when said integrated toner consumption has reached a preset 

reference value; and 

(f) resetting a value of said integrated toner consumption when said toner cartridge is replaced. 

55 15. A method for detecting a residual amount of a recording material for a printer comprising the steps of: 

(a) detecting the number of continuous dots by counting the number of printing signals while dots to be printed 
are generated continuously: 
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(b) reading out an amount of a toner consumption per dot consumed by the generation of a series of dots; 

(c) calculating a product of said toner consumption per dot and said number of continuous dots; 

(d) sequentially subtracting a value of toner consumptions by repeating said steps (a), (b) and (c) every time 
dots are printed, from a preset total amount of toner supplied to a toner cartridge; 

(e) instructing replacement of a toner cartridge when said subtracted toner consumption has reached a preset 
reference value: and 

(f) resetting a value of said subtracted toner consumption when said toner cartridge is replaced. 

16. The method according to claim 14 or 15, wherein the printer is a laser printer and the printing signals are laser 
turn on signals. 

Patentanspruche 

1. Erfasser (20) fur eine restliche Menge an Aufzeichnungsmaterial fur einen Drucker mit: 

20 

einem Mittel (30) zur Erfassung einer Anzahl kontinuierlicher Punkte, um eine Anzahl zu druckender kontinu- 
ierlicher Punkte zu zahlen; 

einem Tonerverbrauchsdatenspeichermittel (31) zum Speichern eines Tonerverbrauchs pro Anzahl der kon- 
25 tinuierlichen Punkte; und 

einem Mittel (35) zur Speicherung von integriertem Tonerverbrauch zum Speichern eines integrierten Wertes 
von Tonerverbrauch zur Zeit der Bildung einer Reihe von Punkten, errechnet durch das Mittel (30) zur Erfas- 
sung einer Anzahl kontinuierlicher Punkte und das Tonerverbrauchsdatenspeichermittel (31). 

30 

2. Erfasser (20) fur eine restliche Menge an Aufzeichnungsmaterial gemaB Anspruch 1. bei dem das Tonerver- 
brauchsdatenspeichermittel (31 ) die Anzahl kontinuierlicher Punkte in mindestens zwei Ebenen teilt und dann das 
Tonerverbrauchsdatenspeichermittel (31) Tonerverbrauch gemaB den entsprechenden Ebenen speichert. 

35 3. Erfasser (20) fur eine restliche Menge an Aufzeichnungsmaterial gemaB Anspruch 1 oder 2 mit des weiteren einem 
Multiplikationsmittel (33) zum Erhalt eines Produkts des Tonerverbrauchs pro Punkt und der Anzahl der kontinu- 
ierlichen Punkte. 

4. Erfasser (20) fur eine restliche Menge an Aufzeichnungsmaterial gemaB Anspruch 3, mit des weiteren einem 
40 Addiermittel (34) zum Erhalt einer Summe von Daten : welche in dem Mittel (35) zur Speicherung von integriertem 

Tonerverbrauch gespeichert sind : und Daten : welche von dem Multiplikationsmittel (33) erhalten werden, wobei 
die durch das Addiermittel (34) erhaltene Summe in dem Mittel (35) zur Speicherung von integriertem Tonerver- 
brauch erneut gespeichert ist. 

45 5. Erfasser fur eine restliche Menge an Aufzeichnungsmaterial gemaB Anspruch 3 oder 4, mit des weiteren einem 
Koeffizienteneinstellmittel (32) zum Einstellen einer variablen Rate des Tonerverbrauchs, auf welchen sich eine 
Dichte eines zu erzeugenden Bildes auswirkl wobei das Multiplikationsmittel (33) ein Produkt des Tonerverbrauchs 
pro Punkt und der Anzahl der kontinuierlichen Punkte unter Verwendung eines Koeffizienten von dem Koeffizien- 
teneinstellmittel (32) erhalt. 

50 

6. Erfasser (20) fur eine restliche Menge an Aufzeichnungsmaterial gemaB Anspruch 1 , der des weiteren folgendes 
aufweist: 

ein Mittel (61 ) fur die Erfassung bedruckter Blatter zum Zahlen einer Anzahl bedruckter Blatter und zur Ausgabe 
55 eines Signals, wenn ein Wert, welcher aus der Anzahl bedruckter Blatter errechnet ist, einen vorgegebenen 

Wert erreicht; und 

ein Alarmsignalerzeugungsmittel (65, 71) zur Erzeugung eines Alarmsignals gemaB dem von dem Mittel fur 
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die Erfassung bedruckter Blatter ausgegebenen Signal und dem in dem Mittel (35) zur Speicherung von inte- 
griertem Tonerverbrauch gespeicherten integrierten Wert. 

Erfasser (20) fur eine restliche Menge an Aufzeichnungsmaterial gemaB Anspruch 6. bei dem es sich bei dem 
Drucker um einen Laserdrucker handelt und das Mittel zur Erfassung einer Anzahl kontinuierlicher Punkte eine 
Anzahl kontinuierlicher Videosignale zum Modutieren einer Laserlichtquelle zahlt. 

Erfasser (20) fur eine restliche Menge an Aufzeichnungsmaterial gemaB Anspruch 6 Oder 7, bei dem das Mittel 
fur die Erfassung bedruckter Blatter einen Zahler (61) zum Zahlen der Anzahl bedruckter Blatter aufweist. 

Erfasser (20) fur eine restliche Menge an Aufzeichnungsmaterial gemaB einem der Anspruche 6 bis 8, bei dem 
das Mittel fur die Erfassung bedruckter Blatter eine Vorrichtung (60) zur Errechnung einer ungultigen Tonermenge 
zum Multiplizieren eines vorbestimmten Verhaltnisses mil einem Produkt der Anzahl bedruckter Blatter und einer 
effektiven Betriebszeit einer Entwicklungseinheit des Laserdruckers aufweist. 

Erfasser (20) fur eine restliche Menge an Aufzeichnungsmaterial gemaB einem der Anspruche 6 bis 9 : bei dem 
das Alarmsignalerzeugungsmittel eine erste Vergleichsvorrichtung (62) zum Vergleich des Signals von dem Mittel 
fur die Erfassung bedruckter Blatter mit einer vorgegebenen Alarmreferenz und eine zweite Vergleichsvorrichtung 
(63) zum Vergleich des integrierten Wertes von dem Mittel (35) zur Speicherung von integriertem Tonerverbrauch 
mit einer vorgegebenen Alarmreferenz aufweist und das Alarmsignalerzeugungsmittel das Alarmsignal durch lo- 
gisches Summieren von Signalen von der ersten und der zweiten Vergleichsvorrichtung (62, 63) erzeugt. 

Erfasser fur eine restliche Menge an Aufzeichnungsmaterial gemaB einem der Anspruche 6 bis 10 : bei dem das 
Alarmsignalerzeugungsmittel das Alarmsignal durch Addieren des von dem Mittel fur die Erfassung bedruckter 
Blatter ausgegebenen Signals zu dem in dem Mittel (35) zur Speicherung von integriertem Tonerverbrauch ge- 
speicherten integrierten Wert erzeugt. 

Erfasser (20) fur eine restliche Menge an Aufzeichnungsmaterial mit: 

einem Mittel (30) zur Erfassung einer Anzahl kontinuierlicher Punkte, um eine Anzahl zu druckender kontinu- 
ierlicher Punkte zu zahlen; 

einem Tonerverbrauchsdatenspeichermittel (31) zum Speichern eines Tonerverbrauchs pro Anzahl der kon- 
tinuierlichen Punkte; und 

einem Tonerverbrauchsspeichermittel (35) zum sequentiellen Subtrahieren eines Wertes von Tonerverbrauch 
zur Zeit der Bildung einer Reihe von Punkten, errechnet durch das Mittel (30) zur Erfassung einer Anzahl 
kontinuierlicher Punkte und das Tonerverbrauchsdatenspeichermittel (31), von der vorgegebenen gesamten 
Menge an einer Tonerkartusche zugefuhrtem Toner. 

Erfasser (20) fur eine restliche Menge an Aufzeichnungsmaterial fur einen Drucker gemaB einem der Anspruche 
1 bis 6 oder 8 bis 12, bei dem es sich bei dem Drucker um einen Laserdrucker handelt. 

Veriahren zur Erfassung einer restlichen Menge eines Aufzeichnungsmaterials fur einen Drucker mit folgenden 
Schritten: 

(a) Erfassung der Anzahl kontinuierlicher Punkte durch Zahlen der Anzahl an Drucksignalen wahrend der 
kontinuierlichen Erzeugung von zu druckenden Punkten; 

so (b) Auslesen einer Menge an Tonerverbrauch pro Punkt, welcher verbraucht wurde, indem eine Reihe von 

Punkten erzeugt werden; 

(c) Errechnen eines Produkts des Tonerverbrauchs pro Punkt und der Anzahl kontinuierlicher Punkte; 

55 (d) Integrieren des Tonerverbrauchs durch Wiederholung der Schritte (a), (b) und (c) jedesmal, wenn Punkte 

gedruckt werden; 

(e) Instruktion zum Ersetzen einer Tonerkartusche, wenn der integrierte Tonerverbrauch einen vorgegebenen 
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Referenzwert erreicht hat; und 

(f) Wiedereinstellung eines Wertes des integrierten Tonerverbrauchs bei Ersetzen der Tonerkartusche. 

15. Verfahren zur Erlassung einer restlichen Menge eines Aufzeichnungsmaterials fur einen Drucker mit folgenden 
Schritten: 

(a) Erlassung der Anzahl kontinuierlicher Punkte durch Zahlen der Anzahl an Drucksignalen wahrend der 
kontinuierlichen Erzeugung von zu druckenden Punkten; 

(b) Auslesen einer Menge an Tonerverbrauch pro Punkt, welcher verbraucht wurde : indem eine Reihe von 
Punkten erzeugt werden; 

(c) Errechnen eines Produkts des Tonerverbrauchs pro Punkt und der Anzahl kontinuierlicher Punkte; 

15 

(d) Sequentielles Subtrahieren eines Wertes von Tonerverbrauch durch Wiederholung der Schritte (a), (b) und 
(c) jedesmal wenn Punkte gedruckt werden, von einer vorgegebenen gesamten Menge an einer Tonerkartu- 
sche zugefuhrtem Toner; 

20 (e) Instruktion zum Ersetzen einer Tonerkartusche, wenn der subtrahierte Tonerverbrauch einen vorgegebe- 

nen Referenzwert erreicht hat; und 

(f) Wiedereinstellung eines Wertes des subtrahierten Tonerverbrauchs bet Ersetzen der Tonerkartusche. 

2S 16. Verfahren gemafJ Anspruch 14 oder 15, bei dem der Drucker ein Laserdrucker ist und die Drucksignale Laserein- 
schaltsignale sind. 
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Revendications 

1. Detecteur de quantite de materiau d'enregistrement residuelle (20) pour une imprimante, comprenanl : 



un moyen de detection de nombre de points continus (30) pour compter un nombre de points continus a 
imprimer ; 

35 un moyen de stockage de donnees de consommation de toner (31 ) pour stocker une consommation de toner 

par nombre desdits points continus ; et 

un moyen de stockage de consommation de toner integree (35) pour stocker une valeur integree de consom- 
mations de toner a I'instant de la formation d'une serie de points catculee par ledit moyen de detection de 
nombre de points continus (30) et par ledit moyen de stockage de donnees de consommation de toner (31). 

40 

2. Detecteur de quantite de materiau d'enregistrement residuelle (20) selon la revendication 1, dans lequel ledit 
moyen de stockage de donnees de consommation de toner (31 ) divise ledit nombre de points continus selon au 
moins deux niveaux puis ledit moyen de stockage de donnees de consommation de toner (31) stocke des con- 
sommations de toner conformement auxdits niveaux respectifs. 

45 

3. Detecteur de quantite de materiau d'enregistrement residuelle (20) selon la revendication 1 ou 2, comprenant en 
outre un moyen de multiplication (33) pour obtenir un produit de ladite consommation de toner par point et dudit 
nombre desdits points continus. 

50 4. Detecteur de quantite de materiau d'enregistrement residuelle (20) selon la revendication 3, comprenant en outre 
un moyen d'addition (34) pour obtenir une somme de donnees stockees dans ledit moyen de stockage de con- 
sommation de toner integree (35) et de donnees obtenues a partir dudit moyen de multiplication (33), dans lequel 
ladite somme obtenue par ledit moyen d'addition (34) est stockee dans ledit moyen de stockage de consommation 
de toner integree (35) a nouveau. 



Detecteur de quantite de materiau d'enregistrement residuelle selon la revendication 3 ou 4, comprenant en outre 
un moyen d'etablissement de coefficient (32) pour etablir un taux variable de la consommation de toner affectee 
par une densite d'une image a former dans lequel ledit moyen de multiplication (33) obtient un produit de ladite 
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consommation de toner par point et dudit nombre desdits points continus en utilisant un coefficient applique depuis 
ledit moyen d'etablissement de coefficient (32). 

6. Detecteur de quantite de materiau d'enregistrement residueile (20) selon la revendication 1 , comprenant en outre : 

5 

un moyen de detection de f euille imprimee (61 ) pour compter un nombre de feuilles imprimees et pour emettre 
en sortie un signal lorsqu'une valeur calculee a partir dudit nombre de feuilles imprimees atteint une valeur 
preetablie ; et 

un moyen de generation de signal d'alarme (65, 71) pour generer un signal d'alarme en conformite avec ledit 
io signal emis en sortie depuis ledit moyen de detection de feuille imprimee et avec ladite valeur integree stockee 

dans ledit moyen de stockage de consommation de toner integree (35). 

7. Detecteur de quantite de materiau d'enregistrement residueile (20) selon la revendication 6, dans lequel I'impri- 
mante est une imprimante laser et le moyen de detection de nombre de points continus compte un nombre de 
signaux video continus pour moduler une source de lumiere laser. 

8. Detecteur de quantite de materiau d'enregistrement residueile (20) selon la revendication 6 ou 7, dans lequel ledit 
moyen de detection de feuille imprimee comprend un compteur (61) pour compter ledit nombre de feuilles impri- 
mees. 

20 

9. Detecteur de quantite de materiau d'enregistrement residueile (20) selon Tune quelconque des revendications 6 
a 8, dans lequel ledit moyen de detection de feuille imprimee comprend un dispositif de calcul de quantite de toner 
invalide (60) pour multiplier un rapport predetermine par un produit dudit nombre de feuilles imprimees et d'un 
temps de fonctionnement effectif d'une unite de developpement de ladite imprimante laser 

25 

10. Detecteur de quantite de materiau d'enregistrement residueile (20) selon Tune quelconque des revendications 6 
a 9 : dans lequel ledit moyen de generation de signal d'alarme comprend un premier dispositif de comparaison 
(62) pour comparer ledit signal provenant dudit moyen de detection de feuille imprimee a une reference d'alarme 
preetablie et un second dispositif de comparaison (63) pour comparer ladite valeur integree provenant dudit moyen 

30 de stockage de consommation de toner integree (35) a une reference d'alarme preetablie et ledit moyen de ge- 

neration de signal d'alarme genere ledit signal d'alarme en sommant logiquement des signaux provenant desdits 
premier et second dispositifs de comparaison (62 ; 63) 

11. Detecteur de quantite de materiau d'enregistrement residueile selon Tune quelconque des revendications 6 a 10, 
35 dans lequel ledit moyen de generation de signal d'alarme genere ledit signal d'alarme en additionnant ledit signal 

emis en sortie depuis ledit moyen de detection de feuille imprimee a ladite valeur integree stockee dans ledit 
moyen de stockage de consommation de toner integree (35). 
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55 



12. Detecteur de quantite de materiau d'enregistrement residueile (20) pour une imprimante comprenant : 



un moyen de detection de nombre de points continus (30) pour compter un nombre de points continus a 
imprimer ; 

un moyen de stockage de donnees de consommation de toner (31) pour slocker une consommation de toner 
par nombre desdits points continus ; et 
45 un moyen de stockage de consommation de toner integree (35) pour soustraire sequentiellement une valeur 

de consommations de toner a I'instant de la formation d'une serie de points calculee par ledit moyen de de- 
tection de nombre de points continus (30) et par ledit moyen de stockage de donnees de consommation de 
toner (31) de la quantite totale preetablie de toner appliquee dans une cartouche de toner. 

50 13. Detecteur de quantite de materiau d'enregistrement residueile (20) pour une imprimante selon Tune quelconque 
des revendications 1 a 6 ou 8 a 12, dans lequel I'imprimante est une imprimante laser. 

14. Procede de detection d'une quantite residueile d'un materiau d'enregistrement pour une imprimante, comprenant 
les etapes de : 



(a) detection du nombre de points continus en comptant le nombre de signaux d'impression tandis que des 
points a imprimer sont generes en continu ; 

(b) lecture d'une quantite d'une consommation de toner par point consommee par la generation d'une serie 
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de points : 

(c) calcut d'un produil de tadite consommation de toner par point et dudit nombre de points continus ; 

(d) integration de ladite consommation de toner en repetant tesdites etapes (a), (b) et (c) chaque fois que des 
points sont imprimes ; 

5 (e) instruction de remplacer une cartouche de toner lorsque tadite consommation de toner integree a atteint 

une valeur de reference preetablie ; et 

(f) remise a I'etat initial d'une valeur de ladite consommation de toner integree lorsque ladite cartouche de 
toner est remplacee. 

10 15. Procede de detection d'une quantite residuelle d'un materiau d'enregistrement pour une imprimante ! comprenant 
les etapes de : 

(a) detection du nombre de points continus en comptant le nombre de signaux d'impression tandis que des 
points a imprimer sont generes en continu ; 
15 (b) lecture d'une quantite d'une consommation de toner par point consommee par la generation d'une serie 

de points ; 

(c) calcul d'un produit de ladite consommation de toner par point et dudit nombre de points continus : 

(d) soustraction sequentielle d'une valeur de consommations de toner en repetant lesdites etapes (a) : (b) et 
(c) chaque fois que des points sont imprimes, d'une quantite totale preetablie de toner appliquee dans une 

20 cartouche de toner ; 

(e) instruction de remplacer une cartouche de toner lorsque ladite consommation de toner soustraite a atteint 
une valeur de reference preetablie ; et 

(f) remise a I'etat initial d'une valeur de ladite consommation de toner soustraite lorsque ladite cartouche de 
toner est remplacee. 

25 

16. Procede selon la revendication 14 ou 15, dans lequel I'imprimante est une imprimante laser et les signaux d'im- 
pression sont des signaux d'activation de laser. 

30 
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